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57 ABSTRACT

A cassette mounting device 1s arranged to hold a cassette
with a cassette holder and to support the cassette holder to
be movable upward or downward relative to a chassis
between raised and lowered positions. X-shaped links are
disposed on both sides of the cassette holder and shaft pin
parts of two interconnected levers are arranged to be slidable
in a state of engaging cam slot parts of the chassis on the
sides where these levers are mounted on the chassis. The
cam slot parts are formed aslant, at least at their parts
corresponding to the raised and lowered positions of the
cassette holder, at such an angle of inclination that the shaft
pin parts relatively move upward when the cassette holder
descends.

8 Claims, 9 Drawing Sheets
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FIG. 3(a)
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CASSETTE MOUNTING DEVICE HAVING
LINK MECHANISM ARRANGED TO
SUPPORT CASSETTE HOLDER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a cassette mounting device for
mounting and demounting a cassette on and from the body
of a recording and/or reproducing apparatus such as a VIR
by moving a cassette holder up and down, and also relates
to a recording and/or reproducing apparatus provided with
such a cassette mounting device.

2. Description of the Related Art

Cassette mounting devices which have heretofore been
arranged to mount and demount a tape cassette on and from
the body of, say, an 8 mm VTR or the like car be divided into
two types. One is an automatic loading (or front loading)
type which 1s arranged to be used for an mstalled type VIR
and which 1s provided with a drive source. The other 1s a
pop-up type which 1s arranged to be used for a camera-
integrated type VIR and to be rendered operative when a
cassette holder 1s pushed down by the operator of the VTR.

In the case of the latter pop-up type cassette mounting,
device, the stmplification of mechanism and the reduction in
welght thereof have advanced according to the recent trend
of the reduction 1n size of the camera-integrated type VIR
or the like and, as a result, the cassette mounting device has
come to be usually arranged to have a lock mechanism for
locking the cassette holder 1n its lowered position only on
one side of the cassette holder. This arrangement 1s called a
single-side(d lock type. However, since such a single-sided
lock type cassette mounting device has an arrangement 1n
which the pushing-down force 1s applied to the cassette
holder directly by the operator, the reduction 1n size and
welght has come to cause difficulty 1n arranging t-he cassette
mounting device to adequately keep its function and strength
and to give an adequate feeling of operation thereon.

FIGS. 6(a) and 6(b) to FIGS. 9(a) and 9(b) show the

conventional cassette mounting device. Of these figures,
FIG. 6(a) shows the cassette holder in its raised (popped-up)
state. FIG. 6(b) shows the cassette holder in its lowered
(locked) state. FIG. 7 1s a top view of the whole cassette
mounting device. The conventional cassette mounting
device 1s described below with reference to those figures.

The 1llustrations include a tape cassette 1, a magnetic tape
2 contained within the tape cassette 1, and a main chassis 3
of a VIR body. A rotary drum 4 which has a plurality of
recording/reproducing heads 1s disposed on the main chassis
3. Asliding chassis 5 1s arranged to be slidable over the main
chassis 3. A cassette holder 6 1s arranged to allow the tape
cassette 1 to be 1serted therein. First and second levers 7
and 8 form X-shaped links on both sides of the cassette
holder 6. A fulcrum shaft 9 1s arranged 1n each of the
X-shaped links to rotatably connect the first and second
levers 7 and 8 to each other. A connection shaft 10 1is
arranged to 1nterconnect one ends of the first levers 7
dispose(d on both sides of the cassette holder 6 for synchro-
nizing the phases of the X-shaped links on the two sides and
also serves to swingably support the first levers 7 on the
cassette holder 6. A shaft pin 11 1s disposed at the other end
of each of the first levers 7. A cam slot 12 1s formed in each
of the side plates of the sliding chassis 5. The shaft pin 11
1s engaging the cam slot 12. A shaft pin 13 1s disposed at one
end of each of the second levers 8 and 1s rotatably supported
by each corresponding side plate of the sliding chassis 5. A
cam slot 14 1s formed 1n the other end of each of the second
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levers 8. A shaft pin 15 1s arranged on each side plate of the
cassette holder 6 to shidably engage the cam slot 14. A
tension spring 16 stretches between each pair of the first and
second levers 7 and 8 to exert an urging force for moving the
cassette holder 6 up. Cassette retaining springs 17 are
provided on the upper surtace of the cassette holder 6. There
1s also provided a lid opener 18 for opening a lid 1a of the
tape cassette 1.

Reel mounts 19 are disposed on the sliding chassis 5.

When the cassette holder 6 1s pushed down against the
force of the springs 16 after insertion of the tape cassette 1
into the cassette holder 6 1n the popped-up state as shown in
FIG. 6(a), the cassette holder 6 comes to its lowered
position, as shown in FIG. 6(b), where the cassette holder 6
1s locked and kept 1n the locked state by a lock mechanism
20, which 1s disposed on the side opposite to the illustrated
side. The Iid 1a of the tape cassette 1 1s opened by the lid
opener 18 while the cassette holder 6 1s being moved down.
With the cassette holder 6 1 the locked state, the tape
cassette 1 1s mounted on the reel mounts 19 of the sliding
chassis 5, while the cassette retaining springs 17 push the
tape cassette 1 from above. After that, the sliding chassis §
1s slid 1n the direction of approaching the rotary drum 4 and,
at the same time, the tape 2 1s pulled out from the tape
cassette 1 by means of a loading mechanism which 1s not
shown. By this, at least a part of the rotary drum 4 1is
relatively mserted into an opening part of the cassette 1 in
such a way as to have a portion of the tape 2 wrapped around
the circumierential surface of the rotary drum 4. The tape 2
1s then allowed to travel and signals are recorded or repro-
duced by the recording/reproducing heads of the rotary drum
4. In taking out the tape cassette 1, the operation 1s per-
formed 1n the order reverse to the above-stated operation.
When the sliding chassis 5 1s slid 1n the direction of going
away Ifrom the rotary drum 4, the tape 2 1s rewound up 1nto
the tape cassette 1. After that, the cassette holder 6 1is
unlocked by an eject mechanism which 1s not shown. The
X-shaped links are operated by the force of the springs 16 to
move up the cassette holder 6 1nto the popped-up position as
shown in FIG. 6(a).

The lock mechanism 20 1s generally provided only on one
side of the cassette holder 6, as mentioned above, for the
purpose of reduction 1 size and weight of the cassette
mounting device. Such being the arrangement, a positioning
action on the side opposite to the locking side 1s carried out
by causing the first and second levers 7 and 8 on this side to
follow the phases of the first and second levers 7 and 8
disposed on the locking side, by means of the rigidity of the
connection shaft 10 and the cassette holder 6. FIG. 8 shows,
in an oblique view, how this positioning action of the link
mechanism 1s carried out, 1n a simplified manner, omitting
the cassette holder 6 from the drawing. The X-shaped link
(the first and second levers 7 and 8) on the side opposite to
the locking side 1s arranged to receive a lifting force which
1s a resultant force resulting from the lifting force of the
springs 16, a reaction force caused by the cassette retaining
springs 17 and a reaction force caused by a lid closing spring
of the lid 1la of the tape cassette 1, and to suppress the

resultant force mainly by the rigidity of the connection shaft
10.

FIGS. 9(a) and 9(b) are side views showing how a force
1s exerted on the side opposite to the locking side. In these
figures, the link mechanism and parts therearound are shown
in a simplified manner to facilitate understanding. FIG. 9(a)
shows the popped-up state and FIG. 9(b) shows the locked
state of the cassette holder 6. In the single-sided lock type
cassette mounting device, the cassette holding action on the
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side opposite to the lock mechanism 20 1s performed, as
mentioned above, through the connection of the right and
left links made, as mentioned above, mainly by the connec-
tion shaft 10 and the first levers 7. To prevent the tape
cassette 1 from being inadequately held due to looseness of
fitting engagement of the shaft pin 11, the cam slot 12, etc.,
and an madequate machining precision, it 1s generally prac-
ficed to provide a phase difference in interconnecting the
first levers 7 and 7' which are respectively disposed on the
locking side and the non-locking side. In FIG. 9(b), a
two-dot chain line indicates the position of the first lever 7'
which 1s disposed on the locking side. In contrast with this,
the first lever 7 disposed on the side opposite to the locking
side 1s set 1n a position deviating as much as a phase
difference “h” from the other lever 7' in the direction of
closing the link.

As a result of this discrepancy 1n position, a torque for
closing the link as shown by an arrow T acts on the first lever
7 disposed on the side opposite to the lock mechanism 20.
The torque T 1s balanced with the above-stated lifting force
for the cassette holder 6, so that the cassette holder 6, 1.¢., the
tape cassette 1, can be held 1n a correct position.

The link mechanism of the conventional cassette mount-
ing device which 1s arranged 1n the above-stated manner 1s
ogenerally configured 1 the form of X link. The first and
second levers 7 and 8 which jointly form each X-shaped link
are rotatably connected approximately 1n the middle part of
the X-shaped link by means of the fulcrum shaft 9. Each of
the levers 7 and 8 1s arranged to swing on the connection
shaft 10 or the shaft pin 13 at its one end and to make the
shaft pin 11 or 15 slidably engage the cam slot 12 or 14 at
the other end.

In the case of the conventional device described above by
way of example, the cam slot 12 which 1s one of a pair of
cam slots 1s formed 1n a mounting chassis, 1.¢., the sliding
chassis §, while the other cam slot 14 1s formed 1n the second
lever 8. Generally, the cam slot 12 1s either formed aslant, as
in the case of this example, to cause the shaft pin 11 to move
also downward accordingly as the cassette holder 6 1s moved
down, or formed 1n parallel to the horizontal surface of the
sliding chassis 3.

The balance of force between the locking side and the
non-locking side of the link mechanism obtained in the
locked state of the conventional device as shown in FIG.
9(b) will be considered. The torque T brought about by the
phase difference “h” causes the shaft pin 11 of the first lever
7 to abut on the cam slot 12 of the sliding chassis §.
Therefore, a reaction force acting on the first lever 7
becomes F which 1s a resultant force of a component N
perpendicular to the cam slot 12 and a frictional resistance
N, as shown in FIG. 9(b). This reaction force F can be made
into component forces Fx and Fy by resolving it into x and
y components as shown also in FIG. 9(b). The component
force Fx 1s exerted 1in the direction of moving the cassette
holder 6 upward (as shown by an arrow u in the drawing)
and thus decreases the torque T applied for holding the
cassette holder 6. Besides, the direction of the reaction force
F 1s disadvantageous 1n a case where some external force
happens to exert a lifting force on the cassette holder 6. This
results mm a weaker holding force. Therefore, 1n order to
accurately hold the tape cassette 1, 1t 1s necessary to 1ncrease
the phase difference “h” of the first lever 7.

In the popped-up state shown in FIG. 9(a), on the other
hand, when the cassette holder 6 1s pushed down 1n this state,
a reaction force applied from the cam slot 12 to the first lever
7 becomes a resultant force Fo of a vertical component No
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and a frictional resistance ©#INo. Meanwhile, a moment M of
a counterclockwise swing of the first lever 7 taking place on
the connection shaft 10 can be expressed as M=LoxFo, as
shown in FIG. 9(a). Since the arm Lo of moment is long, the
value of the moment M becomes large. Hence, the pushing-
down force on the cassette holder 6 easily causes the first
lever 7 to swing counterclockwise and the shaft pin 11 to
move downward within the cam slot 12 in the direction of
arrow d, so that the first lever 7 swings in the direction of
closing the link. Therefore, there 1s only a weak resistance
to the downward pushing force on the cassette holder 6. The
feeling of a tape cassette mounting operation varies with the
individual operator. However, with reduction in weight of
the cassette mounting device attained, such a weak resis-
tance tends to give a keeling of lack of rigidity (as the
cassette holder 6 moves up and down too readily 1n response
to a slight pushing force) to impair the touch of high-quality
and reliability of the device.

SUMMARY OF THE INVENTION

It 1s an object of this invention to provide a cassette
mounting device which 1s arranged to be, for example, of the
single-sided lock type for reduction in size and weight
thereof and yet to be capable of accurately and reliably
holding a cassette holder in its lowered position and to
adequately give the operator a feeling of rigidity 1n pushing
down the cassette holder, or to provide a recording and/or
reproducing apparatus which 1s provided with such a cas-
sette mounting device.

To attain the above-stated object, a cassette mounting
device according to this invention comprises a chassis, a
holder for holding a cassette, a pair of link mechanisms
disposed respectively on two opposite sides of the holder
and arranged to connect the holder to the chassis, each of the
pair of link mechanisms having a first lever and a second
lever which are interconnected in an X-like shape to be
respectively swingable about a connection point at which the
first lever and the second lever are interconnected, and a
connection member arranged to connect the first levers of
the pair of link mechanisms to each other at respective first
end parts of the first levers, wherein each of the first levers
has the first end part swingably connected to the holder and
has a second end part arranged to engage the chassis in such
a way as to be movable over the chassis 1n a direction of
approaching the holder according to an approaching opera-
tion of the holder toward the chassis, and wherein each of the
second levers has one end part swingably connected to the
chassis.

To attain the above-stated object from another point of
view, a recording and/or reproducing apparatus according to
this invention comprises a first chassis on which a head for
recording and/or reproduction 1s disposed, a second chassis
arranged to be movable relative to the first chassis, a holder
for holding a cassette, a pair of link mechanisms disposed
respectively on two opposite sides of the holder and
arranged to connect the holder to the second chassis, each of
the pair of link mechanisms having a first lever and a second
lever which are interconnected 1n an X-like shape to be
respectively swingable about a connection point at which the
first lever and the second lever are interconnected, and a
connection member arranged to connect the first levers of
the pair of link mechanisms to each other at respective first
end parts of the first levers, wherein each of the first levers
has the first end part swingably connected to the holder and
has a second end part arranged to engage the second chassis
in such a way as to be movable over the second chassis in
a direction of approaching the holder according to an
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approaching operation of the holder toward the second
chassis, and wherein each of the second levers has one end
part swingably connected to the second chassis.

The above and other objects and features of this invention
will become apparent from the following detailed descrip-
fion of embodiments thereof taken 1n connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1(a) and 1(b) are side views showing the whole

cassette mounting device of a first embodiment of this
invention.

FIG. 2 1s a top view showing the whole cassette mounting,
device of the first embodiment.

FIGS. 3(a) and 3(b) are side views showing essential parts
of the first embodiment and how forces are exerted 1n the

first embodiment.

FIGS. 4(a) and 4(b) are side views showing essential parts
of a second embodiment of this invention.

FIGS. 5(a) and 5(b) are side views showing essential parts
of a third embodiment of this mnvention.

FIGS. 6(a) and 6(b) are side views showing the conven-
fional device 1n 1ts entirety.

FIG. 7 1s a top view showing the conventional device in
its entirety.

FIG. 8 1s an exploded oblique view showing essential
parts of the conventional device.

FIGS. 9(a) and 9(b) are side views showing essential parts
of the conventional device and how forces are exerted 1n the
conventional device.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments of this invention are described
below with reference to FIGS. 1(a) and 1(b) to FIGS. 5(a)
and 5(b).

FIGS. 1(a) and 1(b) to FIGS. 3(a) and 3(b) show a first
embodiment of this invention. FIGS. 1(a) and 1(b) are side
views of the whole cassette mounting device of the first
embodiment showing one side opposite to a locking side of
the cassette mounting device. The cassette mounting device
is shown as in a popped-up state in FIG. 1(a) and as in a
locked state in FIG. 1(b). FIG. 2 is a top view of the whole
cassette mounting device. FIGS. 3(a) and 3(b) are side views
taken from the one side opposite to the locking side to show
how forces are exerted on the link mechanism. The cassette

mounting device 1s shown as 1n the popped-up state in FIG.
3(a) and as in the locked state in FIG. 3(b).

Referring to FIG. 1(a), a tape cassette 1 1s inserted into a
cassette holder 6 1n the direction of an arrow. The cassette
holder 6 is then pushed down to the position of FIG. 1(b),
where the cassette holder 6 1s locked by a lock mechanism
20 whach 1s disposed on the side opposite to the side shown.
The basic action and actions to be performed thereafter as a
VTR are the same as 1n the case of the conventional device.
All the parts of the embodiment that are arranged in sub-
stantially the same manner as those of the conventional
device are indicated by the same reference numerals as those
used 1n the foregoing description of the prior art, and details
of them are omitted from the following description. In the
case of this embodiment, however, the connection shaft 10
which serves to adjust the phases of the links on right and
left sides of the cassette holder 6 to each other 1s disposed,
unlike the conventional device, in a position near to the
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6

cassette 1nserting opening, for the purpose of more elfec-
tively giving the feeling of rigidity, because a load of
pushing down the cassette holder 6 1s mainly located near
the cassette 1nserting opening. With the exception of this,
other points of the basic: arrangement of this embodiment
are the same as those of the conventional device described.

A feature of this embodiment lies 1n that, unlike the
conventional device, the form of a cam slot 30 provided in
cach of the side plates of the sliding chassis 5 has such an
inclination as to cause the shaft pin 11 of the first lever 7 to
move upward according to the descent of the cassette holder
6. The inclination of the cam slot 30 may be set at least at
a part 30a which corresponds to the raised position of the
cassette holder 6 and at a part 30b which corresponds to the
lowered position of the cassette holder 6. In the case of this
embodiment, however, the cam slot 30 1s formed 1n a linear
shape at a predetermined angle of inclination. The advan-

tageous action of the cam slot 30 1s described below with
reference to FIGS. 3(a) and 3(b).

In the locked state as shown in FIG. 3(b), the phase
difference which 1s imparted to the first lever 7, as men-
tioned 1n the foregoing, causes a reaction force on the first
lever 7 due to the torque T acting on the sliding chassis 5 to
become a resultant force F of the component N perpendicu-
lar to the cam slot 30 and the frictional resistance #N, 1n the
same manner as described in the foregoing. The coeflicient
u of Iriction between the shaft pmn 11 and the cam slot 30
must be obtained by actual measurement. However, assum-
ing that the frictional coefficient ¢ 1s 0.2, an angle 0 between
the component N and the reaction force F becomes as
expressed below:

O=tan™‘u=tan'0.2=11.30°

With this reaction force F resolved into x and y compo-
nents and with the angle of inclination of the cam slot 30
relative to the horizontal surface of the sliding chassis §
(horizontal surface of the tape cassette 1) assumed to be 0C,
these components Fx and Fy can be expressed as follows:

Fx=F sin(6C-0)=F sin (6C-tan™"u)
Fy=F cos(8C-0)=F cos (6C-tan"'u)

As apparent also from FIG. 3(b), in the case of this
embodiment, the component Fx 1s made to act 1n a direction
reverse to the direction (indicated by an arrow “u”) in which
the shaft pin 11 moves when the cassette holder 6 ascends.
By virtue of this arrangement, the phase difference imparted
to the first lever 7 1s allowed to effectively act, so that the
cassette holder 6 1.e., the tape cassette 1, can be accurately
and ecasily held on the side where there 1s provided no
locking mechanism.

Further, with the cam slot 30 arranged to have the
above-stated inclination, 1n a case where the cassette holder
6 happens to be lifted by some external force while 1t 1s 1n
the above-stated locked state, the first lever 7 1s caused to
swing 1n the direction of twisting the connection shaft 10
further (in the counterclockwise direction). Therefore, the
tape cassette 1 can t)e effectively held in position by
ciiectively utilizing the torsional rigidity of the connection
shaft 10.

In the case of this embodiment, the angle of inclination 0C
of the cam slot 30 is set at 30°. The reaction force due to the
phase difference can be prevented from acting in the direc-
tion of causing the tape cassette 1 to buoy up, by setting the
angle of inclination OC at such a value that never causes the
component Fx to become negative. Therefore, the angle of
inclination 0C of the cam slot 30 can be set at
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0C=tan 'u
by setting the component to
Fx=F sin(6C-tan ") =0.

In a case where the shaft pin 11 1s arranged, for example,
to engage the cam slot 30 through a roller by mounting the
roller on the shaft pin 11, the coetficient of friction u 1s 0.05
to 0.1 or thereabout. There(fore, the angle of inclination 6C
is preferably set at Least at 0C=tan ' u=tan™"0.05=3°.

Further, 1n a case where a ferrous metal material 1s used
for the shaft pin 11 while the sliding chassis § having the
cam slot 30 1s made of an aluminum material, the coeflicient
of friction ¢ 1s approximately 0.1 to 0.2 or thereabout. In that
case, the angle of inclination OC 1s preferably set at least at
6C=tan™'=tan~'0.1=6°.

In the popped-up state as shown in FIG. 3(a), on the other
hand, when the cassette holder 6 1s pushed down, a reaction
force Fo on the first lever 7 and the moment M around the
connection shaft 10 become as shown 1n the drawing. Since
the arm Lo of moment then becomes shorter than in the case
of the conventional device, the moment M also becomes
smaller. Therefore, even under the same amount of pushing-
down force as 1n the conventional device, the cassette holder
6 1s less readily moved down, thereby giving a greater
feeling of rigidity than in the case of the conventional
device. In addition, with the 1nitial resistance to the pushing-
down operation on the cassette holder 6 thus arranged to be
larger, the cassette holder 6 necessitates exertion of a certain
amount of force in pushing it down, so that the cassette
holder 6 can be pushed down to its locked position 1n one
stroke. Thus, the possibility of such a malfunction that the
cassette holder 6 1s caused to move upward again without
being locked can be lessened.

Further, as apparent from the description of exertion of
force described above, 1t 1s suth

icient to set the inclination of
the cam slot 30 at the parts 30a and 30b which correspond
respectively to the popped-up position and the locked posi-
tion of the cassette holder 6. In this respect, a second
embodiment of this invention 1s arranged as shown 1n FIGS.
4(a) and 4(b).

In the second embodiment which is shown in FIGS. 4(a)
and 4(b), parts 31a and 31b of a cam slot 31 which
correspond respectively to the popped-up position and the
locked position of the cassette holder 6 are arranged to have
necessary angles of inclination, while a part of the cam slot
31 between the parts 31a and 315 1s allowed to have some
other suitable angle of inclination. With the cam slot 31
arranged 1n this manner, actions can be carried out 1n the
locked state and the popped-up state in exactly the same
manner as 1n the case of the first embodiment. Therefore, the
intermediate part of the cam slot 31 can be arranged 1n an
optimum shape, either in a linear shape or 1n a curved shape,
according to the moving locus of the cassette holder 6
necessary for 1ts descent and the feeling of operation desired.

A third embodiment of this invention 1s next described
with reference to FIGS. 5(a) and 5(b) as follows. In the first
and second embodiments, the shaft pin 11 1s disposed on the
side of the first levers 7, and the cam slot 30 or 31 1s disposed
on the side of the sliding chassis 5. However, these parts may
be conversely arranged. In the case of the third embodiment,
a cam slot 32 1s formed 1n the first lever 7, while the shaft
pin 11 1s disposed on the side of the sliding chassis 5. The
cam slot 32 formed in the first lever, in this case, can be
shaped 1n a manner similar to the cam slots of the first and
second embodiments with the force of reaction of the shaft
pin 11 to the cam slot 32 taken into consideration.
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In the case of the third embodiment, the cam slot 32
moves relative to the shaft pin 11 of the sliding chassis §
accordingly as the cassette holder 6 ascends or descends.
Therefore, the 1nclination of the cam slot 32 is set 1n such a
way as to cause the shaft pmn 11 to relatively move down-
ward within the cam slot 32 accordingly as the cassette
holder 6 descends. Further, the angle of inclination of the
cam slot 32 must be set to vary according to the movement
of the first lever 7. Therefore, the angles of inclination of the
cam slot 32 are set at least at parts 32a and 32b which
respectively correspond to the raised position and the low-
ered position of the cassette holder 6, 1n the same manner as
mentioned 1n the foregoing.

While this invention has been described through some of
preferred embodiments thereof, this invention is not limited
to these embodiments. Various modifications and applica-
tions of the arrangement described can be made according to
the technological concept of this Invention. For example,

while the cassette mounting device 1s mounted on a sliding
chassis which 1s movable over a main chassis and the cam

slot 1s arranged either on the side of the sliding chassis or on
the side of the first lever 1n the embodiments described, the

invented arrangement 1s of course likewise applicable to a
case where a cam slot or cam slots are formed 1n a part by

which the cassette mounting device 1s mounted on a
mechanical chassis which does not slide.

According to the arrangement of the embodiments
described, 1n a cassette mounting device arranged to cause
a cassette holder to ascend and descend between a raised
position and a lowered position by synchronizing X-shaped
links disposed on both sides of the cassette holder and to
lock the cassette holder in the lowered position, against the
force of upward urging means, only on one side therecof with
a phase difference provided, for example, between intercon-
nected levers of the two X-shaped links, for simplification
and reduction 1n weight of the mechanism, a tape cassette
can be reliably held 1n 1ts lowered position and the rigidity
of a member which interconnects the two links can be
cifectively utilized. Further, a sufficient touch of rigidity can
be 1mparted to the operation of pushing the cassette holder
downward to improve the feeling of operation. The arrange-
ment thus makes a good feeling of operation effectively
compatible with adequate functions and strength, despite
reduction 1n size and weight of the device, without neces-
sitating the phase difference between levers to be increased
to such an extent that tends to cause some deformation of the
chassis and other parts which do not have much rigidity due
to the reduction 1n size and weight.

Further, in a recording and/or reproducing apparatus
which embodies this invention, a second chassis on which a
tape cassette 1s to be mounted 1s arranged to be slidable over
a first chassis on which a rotary drum 1s disposed. In a case
where 1t 1s desired to reduce the size of the recording and/or
reproducing apparatus, the cassette mounting device which
1s arranged to permit reduction 1n size and weight as
mentioned 1n the foregomng i1s mounted on the second
chassis, so that the recording and/or reproducing apparatus
can be arranged to have a smaller size and a lighter weight.
Besides, the arrangement according to this invention permits
simplification of the second chassis supporting arrangement
of the first chassis and a mechanism for moving the second
chassis.

What 1s claimed 1s:

1. A cassette mounting device comprising:

a) a chassis;
b) a holder for holding a cassette;

c) a pair of link mechanisms disposed respectively on two
opposite sides of said holder and arranged to connect
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said holder to said chassis, each of said pair of link
mechanisms having a first lever and a second lever
which are interconnected in an X-like shape to be
respectively swingable about a connection point at
which said first lever and said second lever are inter-
connected; and

d) a connection member arranged to connect said first
levers of said pair of link mechanisms to each other at
respective first end parts of said first levers,

wherein each of said first levers has the first end part
swingably connected to said holder and has a second
end part arranged to engage said chassis 1in such a way
as to be movable over said chassis 1 a direction
approaching said holder 1n the course of said holder
approaching said chassis,

wherein each of said second levers has one end part
swingably connected to said chassis, wherein each of
said first levers 1s provided with a protruding part at the
second end part thereof, and said chassis has slots
formed therein and arranged to engage said protruding
parts,

wherein, an angle of inclination of said slots to a bottom
surface of said chassis 1s ® and a coetlicient of friction
between said slots and said protruding parts 1s u, &
being greater than or equal to tan™'x, and

wherein said protruding parts are formed of a ferrous
material and wheremn said slots are formed 1n an
aluminum material and the angle of inclination © 1s set
at 6 degrees or more.

2. A device according to claim 1, wherein said connection
member 1s disposed adjacent to a cassette mserting opening
of said holder.

3. A device according to claim 1, further comprising an
urging member for urging said holder to move away from
sald chassis.

4. A device according to claim 1, wheremn an urging
member 1s disposed between said first lever and said second
lever.

5. A recording and/or reproducing apparatus comprising:

a) a first chassis on which a head for recording and/or
reproduction 1s disposed;

b) a second chassis arranged to be movable relative to said
first chassis;
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c) a holder for holding a cassette;

d) a pair of link mechanisms disposed respectively on two
opposite sides of said holder and arranged to connect
said holder to said second chassis, each of said pair of
link mechanisms having a first lever and a second lever
which are interconnected in an X-like shape to be
respectively swingable about a connection point at
which said first lever and said second lever are inter-
connected; and

¢) a connection member arranged to connect said first
levers of said pair of link mechanisms to each other at
respective first end parts of said first levers, wherein
cach of said first levers has the first end part swingably
connected to said holder and has a second end part
arranged to engage said second chassis 1n such a way
as to be movable over said second chassis 1n a direction
approaching said holder in the course of said holder
approaching said second chassis, wherein each of said
second levers has one end part swingably connected to
sald second chassis, and wherein each of said first
levers 1s provided with a protruding part at a second
part thereof, and said second chassis has a slot formed
therein and arranged to engage one of said protruding
parts, wherein an angle of inclination of said slot to a
bottom surface of said chassis 1s ® and a coelflicient of
friction between said slot and said one of said protrud-

ing parts is i, ® being greater than or equal to tan™ "z,
and

wherein said one of said protruding parts 1s formed of a
ferrous material and wherein said slot 1s formed 1n an
aluminum material and the angle of inclination ® 1s set
at 6 degrees or more.

6. An apparatus according to claim 5, wherein said
connection member 15 disposed adjacent to a cassette insert-
ing opening of said holder.

7. An apparatus according to claim 35, further comprising,
an urging member for urging said holder to move away from
said second chassis.

8. An apparatus according to claim 7, wherein said urging,
member 1s disposed between said first lever and said second
lever.
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